ABSTRACT
INTRODUCTION
Adolescence represents a period of dramatic physical changes that are associated with changes in body image. It is difficult for adolescent females to assimilate these pubertal changes into a positively valued body image, as there is intense concern about attractiveness (ie their body image). In addition, females are more likely to aspire to an ideal body size that is smaller than their current size (1) . In particular, there is great concern about the size and shape of thighs, buttocks and hips (2, 3) . Although it is generally believed body image distortions and their co-morbidities are westernized society phenomena, it is clear that these phenomena are becoming increasingly prevalent in a number of societies spanning diverse cultures (4, 5) . Body image is a multidimensional construct broadly describing internal, subjective representations of physical appearance and bodily experiences and includes perceptual and cognitive elements of these internal representations of one's own body and the body of others (4) . A negative body image can occur when an individual's perception of himself or herself deviates too greatly from the ideal (5). Thus, negative body image perception might reflect conflict between perception and reality. Body image perception is reinforced and defined by media representations, cultural traditions and attitudes of friends and relatives (6) (7) (8) . Important risk factors for misperception of body image include gender, personality, race/ethnicity, socio-economic status and other demographics such as age. In addition, negative body image perception is associated with an increased risk of poor eating behaviour, low self-esteem and depression (3, 9-11). Reviews of eating disorder prevalence rates suggest that 90% of eating disorder behaviour occur in women (12) . It is this dissatisfaction with one's physical appearance coupled with the societal pressure for thinness as the female phenotypic ideal that predisposes adolescent females to an increased risk of disordered eating and weightrelated behaviour (13, 14) . Only a few published studies in the English-speaking Caribbean explore issues surrounding body image perception among Caribbean adolescents (15) (16) (17) (18) . In this study, the authors sought to examine body image perception and its associated factors among adolescent females attending secondary school. item self-report measure designed to assess negative feelings about one's body size and shape by evaluating the fear of putting on weight, feelings of low self-esteem because of one's appearance, the desire to lose weight and body dissatisfaction. This instrument utilizes a six-point Likert scale with possible scores ranging from 16 to 96. A score of $ 20 reflects body image concerns. The BSQ 16 has been shown to have good concurrent and discriminant validity (23, 24) . Body image perception was assessed using a discriminant body silhouette chart consisting of seven silhouettes ranging in morphology from severely underweight to severe obesity. Participants were asked to select the silhouette that they believed was most similar to their current figure as well as the silhouette representing the figure they most desired. The discrepancy between the figures representing their current shapes and ideal shapes represents the degree of altered body image perception. Persons desirous of a body shape that was different from their current perceived body image were classified as having a negative body image. Such scales are simple to use and have shown high degrees of reliability as well as good correlation with objectively measured body mass (6, 16, 25) . The Rosenberg Self-Esteem Scale was used to assess self-esteem. This scale consists of ten items each answerable on a four point Likert scale ranging from strongly agree to strongly disagree with higher total scores representing greater self-esteem (26, 27) . The Drive-for-Thinness subscale of the Eating Disorder Inventory-2 consists of nine items and assesses excessive concern with dieting and preoccupation with weight and the fear of gaining weight. Scores $ 14 indicate greater concern with body image (28) . Subjects reported both height and weight in inches and pounds respectively (16) . Body mass index (BMI) was calculated from reported weights and heights. In addition, participants were asked whether they had ever been diagnosed with an eating disorder as well as issues related to bulimic behaviour (ie binge eating and self-induced vomiting after eating). Finally, participants were requested to state their ethnic background. Socio-economic status was indexed by parental occupation, which was categorized into the following groups: Class 1 -professional (eg doctor, lawyer, senior management); Class 2 -professional (eg middle management, teacher, police officer); Class 3 -skilled technician (eg electrician, carpenter); Class 4 -clerical (eg clerk, sale representative); Class 5 -semi-skilled/unskilled workers (eg labourer in the various unemployed relief programmes eg Community-based Environmental Protection Enhancement Programme (CEPEP) and the Unemployment Relief Programme (URP)). All analyses were performed by SPSS 11.0 for Windows.
Statistical analysis
Prior to analyses, BMI, weight, height, age and all summary scores (ie EAT-26, BSQ16, Drive-for-Thinness, and the Rosenberg self-esteem score) were checked for deviations from normality. These checks revealed that scores for EAT-26, BSQ16 and Drive-for-Thinness were skewed to the right. Results of the Kolmogorov-Smirnov test showed that all of the above variables were normally distributed. Z-scores were computed for BMI, EATS-26, BSQ16, and Drive-forThinness. Parametric Analysis of variance (ANOVA) and non-parametric (the Kruskal-Wallis one-way analysis of variance and Median tests) were used to determine whether there were any differences in variables of interest among the different ethnic groups. Chi-squared tests were used to assess between-group differences in categorical data. Pearson product moment correlation was used to determine associations among EAT-26, BSQ16, self-esteem and Drive-for-Thinness scores. Table 1 shows the demographic characteristics of participants. Two hundred and fifty-one (251) students, with a ). Approximately 25% of the sample reported that they had thought about dieting, however only 9% of them were engaged in dieting behaviour. A large proportion of children reported their father's occupation to be Class 2 (middle managers, teachers) and skilled technicians. The majority of mothers were employed in Class 2 and semi-skilled/unskilled occupations. Table 2 shows body image perception and weightrelated behaviour by ethnic group. Overall 2.4% of the participants reported having a medical diagnosis for an eating counterparts (p = 0.001). Afro-Trinidadian adolescent females had significantly higher reported weights than IndoTrinidadian and other ethnic group counterparts (p < 0.001). These findings remain irrespective of the transformation of outcome variables of interest used (ie z-scores and logarithmic transformations).
RESULTS
The reported occurrence of binge eating as a means of controlling weight was more prevalent among Indo-Trinidadians (p = 0.014) than any of the other ethnic groups (Fig  1) . A significantly larger proportion of Afro-Indo mixed disorder. In addition, 13.8% engaged in binge eating whilst 12.8% and 6.8% used vomiting and laxatives as a means of weight control respectively. Overall, four per cent of the sample had an EAT-26 $ 20. In addition, there were no ethnic differences in the proportions of females with EAT-26 scores $ 20 (p = 0.11). Fifty-four per cent of participants with estimated BMI between 18 and 24.9 selected silhouettes with BMIs within this range for their current body sizes while 65% of participants desired silhouettes within this BMI range. Among persons with estimated BMI $ 25, approximately half perceived their figures to be within the normal weight category with one third perceiving themselves as being overweight. Indo-Trinidadian adolescent females had significantly higher BSQ16 scores and were more fearful of gaining weight than their Indo-Afro mixed-Trinidadian but not Afro-Trinidadian counterparts (p = 0.04). In analyses of variance utilizing age and estimated BMI as covariates, IndoTrinidadian adolescent females had significantly higher EAT-26 (p < 0.05) than their Afro-Indo mixed counterparts. Results of analyses using the non-parametric equivalent of ANOVA (ie the Kruskal-Wallis and Median tests) showed a larger proportion of Indo-Trinidadian adolescent females with Drive-for-Thinness scores above the median (score = 3.0) compared to their Afro-Indo mixed Trinidadian counterparts (p < 0.05). In addition, they had significantly higher BSQ16 scores than their Afro-and Afro-Indo mixed Trinidadian and Afro-Trinidadian participants induced vomiting as a means of controlling weight than did IndoTrinidadian counterparts (p < 0.001) (Fig. 2) . Fifty-one per pants with EAT-26 scores $ 20 were significantly more likely to report binge eating (OR = 11.1, 95%CI: 2.9, 41.7; p < 0.001) and exercise as a means of losing weight (OR = 9.5, 95%CI: 1.2, 77.5; p = 0.014) than participants with scores < 20.
DISCUSSION
In this study, the correlates of body image perception and weight-related behaviour in a sample of adolescent schoolgirls was investigated. There was a medical diagnosis of an eating disorder in 2.4 per cent of participants. This suggests a relative low prevalence of eating disorders in this population and confirms the findings of other studies conducted on similar non-clinical populations (17, 29, 30) . Not withstanding, eating disorders are on a continuum of disordered eating behaviours and many sub-clinical disordered states might go undiagnosed. Indeed, the results of the eating attitudes test as well as the participants' report of their binge eating, vomiting behaviours and use of laxatives to control weight suggest a spectrum of poor eating behaviour that are two to four times more prevalent than overt eating disorders (17, 29, 30) . In this study, Indo-Trinidadian adolescent females generally showed greater concern with body shape and had a greater desire to be thin than the other ethnic groups. The importance of ethnicity in body image perception and its sequelae are well known (16, 17, 30) . This finding appears to support that of another published study showing satisfaction with thinness among Indo-Trinidadian females (16) . There is an urgent need to investigate how cultural and socio-economic factors within ethnic groups contribute to negative body image perception and resulting weight-related behaviour as well as the role of media in influencing cultural norms associated with body image. This might be achieved by implementing well designed studies using standardized and valid tests to unearth the important issues involved. In this sample, the associations among body image perception, body dissatisfaction and weight-related behaviour have the potential for serious consequences. In addition, the established cut-off levels for these scores might be useful markers for unacceptable weight-related behaviour among members of this population. Furthermore, the fact that altered body image and body mass index were strongly associated with greater body dissatisfaction and weight-related behaviour suggests that the use of silhouettes as well as reported weight and heights might be useful instruments for rapid screening of poor eating and weight-related behaviour in this population. The cross-sectional design used in this study cannot assess cause and effect relationships among variables of interest. Secondly, BMI was determined using self-report data which may have resulted in the underestimation of true BMI as well as a misclassification of weight categories. Despite this, several studies have suggest that perceived BMI is a stronger predictor of weight-related behaviour than actual BMI per se (31, 32) . Thirdly, the small sample size might not yield an accurate estimation of prevalence of eating disorders. cent of the sample desired a body figure that was identical to their perceived body image whilst 32.2% and 16.1% desired figures that were thinner or larger than their perceived figures respectively. Participants who desired a smaller body figure had significantly higher body dissatisfaction and drive to thinness scores than those who desired no change and those desiring larger figures (p < 0.001). Forty-five per cent of the participants who chose the thinnest silhouettes still expressed the desire to be even thinner compared to 13% of the girls whose perception of body image was within the healthy BMI range. Perceived body size was positively correlated with estimated BMI (r = 0.44, p < 0.001). In addition, perceived body size was positively correlated with BSQ16 (r = 0.23, p < 0.001) and Drive-for-Thinness score (r = 0.17, p = 0.008). Desired body size was inversely associated with BSQ16 (r = -0.22, p = 0.01), EAT-26 (r = -0.20, p = 0.005) and Drivefor-Thinness score (r = -0.23, p < 0.001). Participants with an altered body image perception (ie difference between perceived and desired body size) had a significantly higher mean BSQ16 score than those with a non-altered body image perception (36.1 ± 12.0 vs. 29.4 ± 17.0; p < 0.001). In addition, they were significantly more likely to report being diagnosed with an eating disorder (odds ratio (OR) 2.03: 95% confidence intervals (CI); 1.78, 2.31, p = 0.01). Estimated body mass index was positively correlated with BSQ16 (r = 0.26, p < 0.001) and Drive-for-thinness (r = 0.22, p = 0.0031) scores. In partial correlation analyses controlling for estimated BMI and ethnicity, EAT-26 score was positively correlated with Drive-for-Thinness (r = 0.67, p < 0.001) and BSQ16 (r = 0.59, p < 0.001) scores and inversely correlated with the Rosenberg self-esteem score (r = -0.20, p = 0.012). In addition, BSQ16 was inversely correlated with the Rosenberg self-esteem score (r = -0.26, p = 0.001). Partici-Fourthly, the non-random sampling of participants in the study might have introduced bias in the estimation of prevalence. Finally, the reliability and validity of these instruments need to be assessed in a much larger study if their estimates are to be believed. A major strength of this study is the use of a battery of standardized psychometric tests to investigate issues related to body image perception in this population.
To summarize, in this group of adolescents, there were ethnic differences in the level of concern over body image and associated eating, and weight-related behaviour.
